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The o b je c t  o f  th e  i n v e s t ig a t io n  i s  new e l e c t r i c a l  m ethod o f  a to m iz in g  l i q u i d - l i k e  

P ro d u c ts  and a to m iz in g  e l e c t r i c a l  b lo c k s  o f  a to m iz in g  d ry in g  u n i t s .  E x p e r im e n ta l s t u d i -  

>iere c a r r i e d  o u t to  d e te rm in e  f u n c t io n a l  dependence o f  p h y s ic a l  and d i s p e r s in g  c h a r a c te -
ri s t

feed;
l c s  o f  a to m ized  p ro d u c ts  upon p h y s ic a l  c h a r a c t e r i s t i c s  o f  i n i t i a l  p ro d u c ts  and upon 

f-Qg v o lta g e  v a lu e  o f  e l e c t r i c a l  a to m iz e r .
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^SuDUOTION: C o n v e c tio n a l d ry in g  o f a to m ized  p ro d u c ts  i s  w id e ly  a p p lie d  in  food  in d u s t r y  

^ y i n g  b lood  and b l o o d - s u b s t i t u t e s ,  m ed ica l p r e p a r a t i o n s ,  m ilk  and m ilk  p ro d u c ts ,  eg g s , 

aBli a s ,  c o f f e e ,  e t c .  I n i t i a l  p ro d u c t a to m iz in g  i s  one o f  th e  m ain p ro c e s s e s  i n  powder -  

P ro d u c ts ’ p ro d u c t io n . The m ost im p o r ta n t  c h a r a c t e r i s t i c s  o f  a to m iz in g  p ro c e s s  a r e  : 

^ a d i t u r e  o f  e n e rg y , d i s p e r s i t y  and s i z e  e q u a l i t y  o f  th e  p a r t i c l e s .  Q u a l i t a t i v e  c h a r a c te -  

^ i c s  o f  f in i s h e d  p ro d u c ts  depend on above m en tioned  c h a r a c t e r i s t i c s .  The a n a ly s i s  o f  

I ^ f z i n g  m ethods showed t h a t  two m ethods a re  u sed  in  m eat and m ilk  i n d u s t r y :  d i s k  m ethod 

a to m iz in g  m ethod. These m ethods do n o t  l e t  t o  p ro v id e  c o m p le te ly  optimum p a ra m e te rs  o f
4*'JlOg
®8.

p ro c e s s e s  and q u a l i t y  o f  f in i s h e d  p ro d u c ts  b ecau se  o f  h ig h  p o l y d i s p e r s i t y  o f  p a r t i c l -

’ t h a t  i s  ap p eared  d u r in g  a to m iz in g  o f  raw  m a t e r i a l .  The p a r t i c l e s  o f  a to m ized  d ry in g  

a c ts  a re  n o t e q u a l ly  e f f e c te d  b y  d ry in g  a g e n t d u r in g  th e rm a l p r o c e s s in g .  T h is  l e a d s  to  

 ̂ a v e r s ib le  p h y s ic a l  changes o f  f in i s h e d  p ro d u c t .  The d e f e c t s  o f th e  m ethods a r e :  some 

I  S8s ° f  p ro d u c t in  d ry in g  cham ber, much e x p e n d itu re  o f  e n e rg y  d u r in g  a to m iz in g , t h a t  i s
1 c ,

J m  f o r  a to m iz in g  o f  1000 kg i n i t i a l  p ro d u c t .  So we a re  lo o k in g  f o r  th e  new m ethod
ivith

good p r o s p e c ts  w hich w i l l  have b e t t e r  c h a r a c t e r i s t i c s  i n  com parison  w ith  a to m iz in g

sci,
d is k m ethods. Having a n a l iz e d  a l l  th e  m ethods w hich a re  u sed  in  d i f f e r e n t  b ra n c h e s  o f

®hce and te c h n o lo g y  we have found  t h a t  a to m iz in g  u s in g  h ig h -v o l ta g e  f i e l d  i s  th e  m ost 

1la b ie  m ethod. P r e l im in a ry  t e c h n ic a l  c a l c u l a t i o n s  o f  m ethod have showed t h a t  th e r e  i s  

e x p e n d itu re  o f  e n e rg y , h ig h e r  q u a l i t y  o f  g r in d in g  p r o c e s s .

lA lfi AND METHODS: B a s is  o f  th e  m ethod i s  a r t i f i c i a l  e l e c t r i c a l  a to m iz in g  o f  p ro d u c t .  

C bric a to m iz in g  i s  c a r r i e d  o u t b y  p a s s in g  th e  p ro d u c t th ro u g h  s t r o n g  e l e c t r i c  f i e l d  o r 

fu s s in g  e l e c t r i c  c h a rg e  th ro u g h  m e ta l l i c  ro d  b e fo re  th e  p ro d u c t f l e w  from  th e  r o d .  

S iz in g  power o f  e l e c t r i c  f i e l d  depends upon c o n s t r u c t iv e  c h a r a c t e r i s t i c s  o f  a to m iz e r ,

Si

I t

I ctl>i c  p r o p e r t i e s  o f  p ro d u c ts  and v a lu e  o f  e l e c t r i c  f i e l d ' s  v o l ta g e .  To d e te rm in e  th e
>81Ue of v o lta g e  we have used  m o d if ie d  m ethod o f  s ta la g m o m e te r . E x p e r im e n ta l u n i t  f o r  v o l -
c4ge

^ te rm in a tio n  c o n s i s t s  o f  2 p a r t s :  e l e c t r i c  h ig h -v o l ta g e  b lo c k  u sed  f o r  t r a n s m is s io n  

auP p ly  v o l ta g e  from  0 to  4 0 lev t o  m o d if ie d  s ta la g m o m ete r; th e  second  p a r t  o f  s ta la g m o - 

a c o n s i s t s  a ls o  o f  e a r th e d  b u r e t t e s ,  a n a l y t i c a l  s c a l e s  and e a r th e d  m e ta l l i c  s ta n d .
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To modernize the stalagmometer we connected the lower part o f i t s  base and m eta llic  hoH0'* 

c a p il la r y  channel to  ca lib ra ted  o u t le t .  The c a lib ra ted  o u t le t  was connected to  high-volta^  

block  o f feed in g . To determine surface v o ltage  we transm itted  supply vo ltage  from 0 to ^  

kv from h igh -vo ltage b lock to  modernized stalagm om eter. H igh-voltage b lock  was used f°r 

transm ission  o f supply vo ltage from 0 to  40)cv to  m odified stalagmometer. Methods of ¿etei 

mining surface vo ltage i s  as fo llo w s . Supply v o ltage  from 0 to  10 mv was supplied  from 

high -vo ltage block to  modernized stalagmometer. The product te s te d  under the a ctio n  of 

v i t y  fo r c e s  flow ed from stalagmometer to  the media forming drops on the o u t le t  o f the ®e 

l i e  c a p il la r y  and a t the same tim e charging i t  on the account o f con ta cts  w ith  c a p i l l 8̂ ® 

channel's su rfa ce . A fter a hundred o f drops had been c o l le c te d  weight o f a drop was ca lcU 

la te d :

Hi

et®1'

* ____
100

( 1 ) ft

where “ weight of b u rettes  w ith 100 drops o f the product tested ^

PQ -  weight o f hollow b u r e tte s .

Using the c o rr e la tio n  o f a drop weight and surface s tr a in  the numerical s ign  o f  the l a' 

was ca lcu la ted :

( 2 ) ;

.ft«*

f  .  _ J L ---------
* 2P

where: r  -  c a lc u la t in g  radius o f c a p il la r e  o u t le t .

To determine d isp ers iv e  c h a r a c te r is t ic s  of atomized in  e le c t r ic  f i e l d  food products we

made and used the model o f e l e c t r ic  atom izer. I t  c o n s is ts  o f h igh -vo ltage b lock , rod a:,od
jec1

deep-w ell pump. D eep-w ell pump ensured transm ission  o f atomized product to  the rod of e‘ 

r ic  atom izer. Control o f d isp e r s iv e  in flu en ce  o f e l e c t r ic  f i e l d  upon product and measufi 

diam eters o f atomized p a r t ic le s  was carried  out by using photographic method and by neas>1 

rin g  of p a r t ic le s '  tra ck s.
■ioO5RESULTS AND DISCUSSION: This m ateria l in c lu d es v a st r e s u lt s  o f experim ental in v e s tig a te 0'

but i s  lim ited  by amount o f the rep o rt. So we have to  dwell upon the r e s u lt s  o f expel“!®'eO'

t a l  in v e s t ig a t io n s  of model l iq u id s .  We have used water and common s a l t  so lu tio n s  of 

ren t concentration  as model l iq u id s .

di&

ta b le  1__“■ “ “ — — — — _ — — — . ________ __ _____ ■— —

__Dependence o f su rface s tr a in  o f model media upon_feeding_voltage o f_ e lectro d e  syste®«.-' ^
!vo ltage S u r f a c e s t r  a i n

y s ; kv Water : Common s a l t  so lu tio n Ç - ic 'n /n
: 1/6 : 2# : yb : 4 b : 5*

! 
"-O 7b ; Qb _i_2£ - i -

1 0 ,0 7 3 ,0 7 4 ,2 75 ,8 7 6 ,5 77 ,2 78 ,0 78 ,2 78 ,7 79,1

2 1x0 70 .0 72a0 72 .9 73 ,8 74,1 74x7 7 5 ,5 7 5.8 7 6 ,0  _

_3 ___2j0___ bb,0 68,4 .__&2x§__. 70,1 70 .8 71x6 _Z2x2. 7 2 ,0 _Z-xir-----
4 3 ,0 62,0 62,8 63, 6 64,0 64,8 65,2 65,8 66,0 66,2

5 4 ,0 50,0 50,8 51,4 52,1 52,4 52,6 52,9 53,1 53,5

b y

Experimental in v e s t ig a t io n s  o f surface s tr a in , the r e s u lt s  o f which are in  ta b le  1» 
lim ited  by the range o f feed in g  v o lta g e  o f e lec tro d e  system from 0 to  4 kv.
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Diameter : 
of the ro d 's:

Feeding vo ltage of e lectrod e system ( kv )
1 ,0  : 2 ,0  : 3 ,0 : 4 ,0 : 5 ,0  : 8 ,0 : 10 ,0  : 12 ,0 : 15 ,0

i - 0 ,2 5  : 
• 0 ,2 2  : 0 ,215  :• • • •

: 0 ,1 5«•
: 0 ,111:
• • • •

- i 0 ,108 : -  
: :

: 0 ,0 8 5  •
le- -  0*7_______ __ __ _ mÊm 0,28 5 0,113 0,100

2 ,0 _ _ _ mm 0,244 — 0,156 0,187

ll

6 <2 shows some r e s u lt s  o f experim ental in v e s t ig a t io n s  o f atom izing on e le c t r ic  atom i- 
2 ĥg un it model.
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0llle data about dependence o f q u a lity  in d ic e s  of atom izing process upon expence o f atom izing

^ sta n c e , con figu ration  and geom etric c h a r a c te r is t ic s  o f e lectro d e system are not mentioned 
Bat .’ in sp ite  o f t h i s ,  w e 'l l  tr y  to  show f u l l t  the r e s u lt s  o f a n a liz a tio n  of atom izing liq u id

^  e le c tr io  f ie ld :
1

Mean diameter o f the drops becomes n on -lin ear sm aller w ith the in crease  o f v o lta g e  o f the 

Sb-voltage e lectro d e and tense to  decreasing lower l im it ,  which i s  6-13 tim es l e s s  of the  

^ z in g  un it rod diam eter. 
ü i f f €Terence o f drops' diam eters i s  sm all: minimum and maximum diam eters vary fr o m 1 ,5 f2 ,0

3 the l e s s  i s  a diam eter and the higher i s  the feed in g  vo ltage o f e lec tro d e  system , the 
*®3s l s  the d iffere n c e  o f d iam eters.
3.

£e

id

■jog

ieO"

f̂ean diameter of the p a r t ic le s  o f atom izing liq u id  i s  p r a c t ic a lly  unchangeable under the  

e<iing vo ltage lea d s to  the in crease o f atom izing angular.

'^ith the diameter of the rod o u t le t  of atom izing u n it over 1 ,0  -  10- "*m, atom izing angular 

° lea r  centre and ou tly in g  area. A mean diameter o f  drops in  the centre i s  much larger  

that o f the ou tly in g  area.

tag

than
5.

that
E le c tr ic  power consumed by the atom izing u n it i s  much l e s s  (not more than 3 tairt) than

consumed by mechanic sprayer.
Ihe q u a lity  o f atom izing process i s  au tom atica lly  regu lated  by feed in g  v o ltage  and b e s i-

k.7 using rods o f d if fe r e n t  o u tle t  d iam eters.

ffell ^CliUpXuqg. the r e s u lt s  o f experim ental in v e s t ig a t io n  of atom izing by e le c t r ic  f i e l d ,  pro-

St,

St

good prospects o f e le c tr o p h y sic a l method o f food products p rocessin g . This i s  caused by
eat save and improvement in  q u a lity  o f atom izing by e le c t r ic  f i e l d .  Improvement o f the

Of
■^dipg q u a lify  depends upon decrease o f lo s s e s  o f cyclon  fr a c t io n s  products and improvement 

main tech n o lo g ica l drying process as w e ll.
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